pressures of surrounding gas.
A luminous plasma with a hemispherical shape of about 3 cm radius is produced at the pressure of 1 Torr, while the gas breakdown takes place predominantly at pressures of above 10 Torr. The plasma has thin shell structure. The displacement of the front of the shell is proportional to the two-fifths power of time. The luminous plasma is found to be excited by the blast wave produced by the atoms gushed from the sample.
The interaction of a high power laser pulse with a solid target at low pressures is interesting problem from the view point of not only the shock wave physics but also the practical application to spectrochemical analysis.
Hughes1) reviewed on shock wave generation induced by the bombardment of high power solid state lasers.
Basov et al.2) studied the plasma generation with a Qswitch Nd glass laser pulse (pulse energy 6 J, pulse duration 15 ns) at the surrounding gas pressure of 2 Torr.
They used the shadow photograph technique in the experiment.
Bobin et al.3) experimented on the plasma expansion in the pressure range from 0.2 to 3 Torr under the bombardment of a Q-switch ruby laser (0.8 J, 40 ns), where they employed an image converter camera to record the plasma expansion. Similar experiments were made by Hal1.4) and Emmony and Irving5) . Although the precision of these experiments was not sufficient because of the employment of single shot laser pulse irradiation, these experiments provided the information on the movement of a luminous front of the laser plasma. These experimental results were discussed with the blast-wave theory proposed by Taylor6) and Sedov7). On the other hand, one of the authors and his co-workers8) have shown that a characteristic plasma is generated by the bombardment of a N2 laser (5 mJ, 5 ns) when the surrounding gas is reduced to around 1 Torr.
The plasma consists of two distinct regions; one is a small region plasma (primary plasma) which emits an intense continuous emission spectrum for a short time just above the surface of the target and the other plasma (secondary plasma) expands with time from the primary plasma, emitting sharp atomic line spectra with negligibly low background signal. They examined the displacement of the front of the secondary plasma using a sampling oscilloscope under the repeated production of the plasma due to the laser operation of a repetition rate of 10 Hz. It has also been demonstrated that the secondary plasma has characteristics favorable to spectrochemical analysis, especially being noted that the intensity of the emission line from the secondary plasma is proportional to the ratio of the individual elements in the sample9-10). They called this method "Laser Induced Shock Wave Spectroscopy" and proposed the blast-wave model to understand the excitation process of the secondar y plasma.
In this paper we report briefly on the plasma production by the bombardment of a TEA CO2 laser.
The advantages of applying TEA CO2 laser as the exciting source for plasma generation are the high output power and the good shot-to-shot output stability, which provides good signal to noise ratio in the spectroscopic measurements.
On the other hand, one of the disadvantages of the TEA CO2 laser is the gas breakdown problems occuring on the surface of the metal samples12). In fact, the gas breakdown takes place and the energy of the laser pulse cannot attain to the target when the pressure of the surrounding gas is above 10 Torr.
However the luminous plasma with almost the same characteristics as in the case for the N2 laser is produced when the surrounding gas is reduced to around 1 Torr. The diameter of the secondary plasma is about 3 cm, which is about 3 times larger than that for the N2 laser. Figure  1 shows the schematic representation of the experimental setup used in this seen that the secondary plasma has thin shell structure. This experimental result provides strong evidence for the blast-wave model to explain the excitation process of the secondary plasma.
It should be also noted in Fig. 3 that the distribution of the emission intensity is rather high at just above the surface of the target.
This indicates that Zn atoms continue to vaporize from the target even at such long time after the end of the laser pulse. Figure 4 shows how the front of the secondary plasma moves with time. These data were obtained by reading the rising point in each curve in Fig. 2 . It is seen that as in the case for the N2 laser-induced plasma, the displacement length of the front of the secondary plasma is proportional to the two-fifths power of time. This result is in good agreement with the theoretical analysis derived by Taylor6) and Sedov7) for blast wave due to a point explosion.
That is, the result supports the idea that the secondary plasma is excited by the blast wave. It is supposed that the atoms gushed from the primary plasma play a role as a piston to compress the surrounding gas, forming a blast wave with a spherical wave front.
The detailed experimental results on the 
